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Introduction
‘Poverty and inequity kill children’ [1]. Poverty is 
therefore the context in which child mortality rates 
(CMRs) have been analysed in this study because, as 
UNICEF states, ‘in the last analysis CMR are an 
indication of how well a nation meets the needs of its 
children’ [2] [AQ: 1]. This study assessed the rela-
tionship between poverty and CMR in 71 societies 
from three world regions – the West, Asia and Sub-
Saharan Africa (SSA) – and how successful they have 
been in reducing CMRs over time, relative to and in 
comparison with their region.
It is unusual to examine regions with markedly dif-
ferent socio-economic circumstances. The previous 
concept of developed and under-developed nations is 
now redundant in our ‘globalized’ world because 
countries can be placed along a continuum of socio-
economic development [3]. This juxtaposition of 
three regions provides a comparative perspective of 
what is happening to children, in the context of pov-
erty, from a regional perspective. Although the socio-
political and economic make-up of these regions 
varies considerably, all the countries reviewed here 
have signed up to the United Nations’ aspiration of 
reducing the CMR of under-5s by 2% per annum [4].
The importance of the poverty dimension origi-
nates from the seminal work of Wilkinson and Pickett 
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[5], who highlighted the significance of income ine-
quality, a measure of relative poverty relevant to 
Western societies. Income inequality is linked with a 
range of negative outcomes, such as poorer employ-
ment, education, crime, housing and health outcomes, 
as detailed in numerous Western studies [6–8]. CMRs 
are also influenced by a range of political, economic, 
social and educational policies [1,9,10]. International 
comparisons of CMRs are notoriously difficult to con-
duct, especially when contrasting three world regions. 
However, as each nation is assessed against itself over 
time, it becomes its own control within its regional 
context, to judge how successful it has been in reduc-
ing CMRs [11]. Although there has been a great deal 
of research examining progress in reducing CMRs 
[12,13], this is the first known comparative study 
examining the poverty link across three world regions.
Methods
Mortality data
Two types of mortality data were used: confirmed 
and estimated figures. The World Health Organization 
(WHO) [14] provides confirmed annual deaths for 
babies (<1 year) and infants (1–4 years) in the 21 
Western and five of the 17 Asian countries studied 
here. CMRs for under-5s (0–4 years) per million of 
population were calculated from these figures. Since 
1968, annual WHO mortality data have been col-
lected from member states, although the data are 
invariably 4–5 years behind the year of publication.
UNICEF [15] and UN Millennium Goals 
Indicators (MGIs) [16] provide estimated levels of 
child mortality from intra-country expert commit-
tees, but have been criticized because of the discrep-
ancies between them [17]. There are inevitably 
variations between the WHO, UNICEF and UN 
MGI data for the same years. For instance, a brief 
inspection of the UN MGI data for the UK in 2010 
gives a mortality estimate of 5.2 per 1000 live births, 
equivalent to 5200 per million, but WHO data yield a 
confirmed rate of 4464 per million. Although the 
WHO rates are invariably lower than the UNICEF 
and UN MGI estimated data, the UNICEF results 
are generally closer to the WHO figures for the West 
and the industrialized Asian countries. Therefore the 
UNICEF data have been used for societies without 
WHO information, as indicated in the tables. As 
CMRs vary on an annual basis, a 3-year baseline 
average (1988–1990) was contrasted with a 3-year 
index average (2008–2010) and the percentage 
change was calculated. WHO data for China were 
available until 1994, based on a 10% sample of popu-
lation (running into the tens of millions), but 
UNICEF data were used for 2008–2010. Index data 
for Canada and New Zealand were only available 
from 2007 to 2009 and Germany’s slightly later base-
line years of 1990–1992 follow its reunification.
Poverty data
There is a long-standing debate about definitions of 
poverty, crucially between ‘relative’ poverty in Western 
countries and ‘absolute’ poverty in the lower income 
world [18]. The World Bank [19] highlights that 
although there is no internationally agreed definition 
of poverty, in effect each country determines a ‘rele-
vant welfare measure’ juxtaposed against a selected 
poverty line for that country to report poverty in rela-
tion to its total population. The Western concept of 
relative poverty is usually proportional to the national 
average income, so a family income 60% below the 
average is designated as relative poverty [19].
For Western countries, a ratio of income inequality 
is used, i.e. the gap between the top and bottom 20% 
of income [5]. The benefit of using this ratio is that it 
is country-specific, thereby reflecting the relative 
positions of poorer families within that society, but 
avoiding the blurring of average incomes.
Gross national income (GNI) by purchasing 
power parity (PPP) data [20] have also been used for 
all three regions, particularly as no comparable 
income inequality data exist for Asian or SSA coun-
tries. PPP is the estimated value of the local currency 
converted into US dollars sufficient to obtain basic 
foodstuffs, but does not demonstrate the income 
gaps that exist in that society. Absolute poverty relates 
to an individual surviving on $1–2 a day [21]. GNI is 
the total national income divided by the total popula-
tion, adjusted for PPP, and so provides a global indi-
cation of parity of income to show relative gaps 
between the West and other regions. The problem of 
an average income figure is that it obscures variations 
between groups. For example, the UK’s average 
income is £28,000, yet 60% of the population receive 
less than £18,000 per year, indicating the mode 
income is far lower than the average [21]. [AQ: 2]
Data have been published [20] that included 30 of 
the 33 SSA countries and so matching GNI data are 
reported for 2010. SSA data were available for 2015, 
but over the five years there was virtually no differ-
ence between countries’ rankings, hence the CMRs 
and the 2010 GNIs were correlated to explore any 
link between CMR and poverty.
Socio-economic issues
The different socio-economic backgrounds of these 
regions are recognized, but to a certain extent both 
Asian and SSA societies from the former British 
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Empire have faced similar post-colonial struggles 
[23]. Comparisons of countries since their independ-
ence within, not between, regions is therefore consid-
ered reasonable. Although Angola, China, Nigeria, 
Somalia, South Africa and Yemen are considered as 
developing countries, they among the world’s top 20 
producers of minerals and oil. It must also be noted 
that 14 of the 33 SSA countries have endured serious 
civil conflicts over the period under review.
Statistical analysis
Spearman rank order (Rho) correlations were used 
to determine any statistical association between 
regional CMRs and poverty, i.e. the GNI data. The 
standard deviation (SD) value of the CMR in each of 
the regions was calculated. CMR 1 SD above or 
below the regional average and a percentage change 
between the baseline and index years were used to 
assess a nation’s progress.
Results
The West
Socio-economic data. Table I lists the socio-economic 
data for Western countries. The USA has the widest 
income inequality, with the top 20% of salaries 8.5 
times those of the bottom 20%, followed by Portugal 
and the UK. The narrowest income inequalities are, 
apart from Japan (3.4 times), seen in the Scandina-
vian nations of Finland, Norway and Sweden. Swit-
zerland has the highest GNI ($47,100), followed by 
the USA, down to the lowest figures in Portugal and 
Spain. Based on 18 countries (owing to missing data 
from three countries) the average Western GNI is 
$35,662 per person; the UK figure lies just above this 
at $35,860.
CMR. Table I also shows that the top six highest 
CMRs (0–4 years) are from English-speaking nations, 
led by the USA at 1503 per million. Nations with the 
lowest CMRs, apart from Japan at 663 per million, 
are again from Scandinavia. Current CMRs in the 
USA, New Zealand and Canada are 1 SD above the 
Western mean. Canada and the USA, with the lowest 
percentage reductions in CMRs of the region, also 
failed to meet the UN millennium target of reducing 
CMRs by 2% per annum. Conversely, the current 
CMRs in Sweden, Finland, Japan and Norway are 1 
SD below the regional mean. Portugal and Greece 
had the highest CMRs during the baseline years and 
achieved the largest reductions (74%) over the 
period. Eleven other countries had decreases in their 
CMRs of 50% or more. The UK’s rate fell by 42%, 
Table I. Child mortality rates, income inequality and gross national income in Western countries by purchasing power parity. [AQ: 6]
Country in order of CMR 
rank
CMR baseline per 
million (1988–
1990) [14]
CMR index per million 
(2008–2010 unless 
stated otherwise) [14]
Change (%) Income 
inequality 
[5]
Lowest GNI by 
PPP rank [20]
1. USA 2420 1503 –38a 8.5 17 $45,640
2. New Zealand (2007–2009) 2361 1308 –45 6.8 NA
3. Canada (2007–2009) 1740 1189 –32a 5.6 12 $37,280
4. UK 1929 1113 –42 7.2 9 $35,860
5. Australia 1886 1030 –45 7.0 15 $38,510
6. Ireland 1659 947 –43 6.1 NA
7. Switzerland 1783 944 –47 5.7 18 $47,100
8. Austria 1944 939 –52 4.8 5 $31,900
9. Netherlands 1729 906 –48 5.3 13 $37,940
10. Belgium 2013 886 –56 4.5 10 $36,610
11. France 1740 876 –50 5.6 8 $33,950
12. Germany 1611 838 –48 5.2 11 $36,850
13. Italy 1895 822 –57 6.7 4 $31,870
14. Spain 1790 820 –54 5.6 3 $31,490
15. Denmark 1993 813 –59 4.3 6 $32,678
16. Greece 2039 792 –61 6.2 2 $28,880
17. Portugal 3019 782 –74 8 1 $24,080
18. Norway 2005 691 –64 3.9 16 $39,869
19. Japan 1218 663 –46 3.4 7 $33,440
20. Finland 1463 632 –57 3.7 NA
21. Sweden 1520 624 –59 4.0 14 $38,050
Average 1893 910 –51 $35,662
CMR: child mortality rate; GNI: gross national income; NA: not available; PPP: purchasing power parity.
1SD = 216 per million.
aFailed to meet millennium target of reducing CMR by 2% per annum [4].
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lower than the average Western reduction of 51% 
over the period.
CMR–poverty association. There was a positive sig-
nificant correlation between higher CMRs and GNI 
(Rho=+0.6416, p<0.005) confirming that there is a 
strong association between relative poverty and child 
mortality at national levels.
Asia
Socio-economic data. Table II shows that the GNIs 
in Singapore and Hong Kong are $49,780 and 
$44,540, respectively; they have the second and fifth 
highest GNIs within the three regions, well above 
the average of the industrialized Asian countries at 
$38,750 and the West’s average of $35,662. The 
GNI in non-industrialized Asian countries ranges 
from $1180 in Nepal to $13,710 in Malaysia. The 
average Western GNI is therefore nearly eight times 
higher than the non-industrialized Asian country 
average of $4460.
CMR. Pakistan has the highest CMR of the non-
industrialized Asian nations at 87,000 per million 
and, alongside Myanmar and India, has a current 
CMR 1 SD above the non-industrialized regional 
mean (Table II). China’s (WHO) data from 1994, 
based on urban and rural 10% samples, averaged a 
CMR of 9394 per million. The UNICEF data [15] 
estimated a total mortality rate of 48,000 per million 
in 1990, reducing by 62% to 18,000 per million by 
2010. Thailand’s current CMR is 1 SD below the 
regional mean; Sri Lanka and China narrowly missed 
this measure with CMRs of 17,000 and 18,000 per 
million, respective. Malaysia, with a CMR estimated 
at 6000 per million, achieved a remarkable 67% 
reduction over the period. The CMRs in non-indus-
trialized Asian countries are more than 40 times 
higher than the Western average. The CMRs of all 
industrialized Asian countries are lower than the 
Western average (910 per million), with lows of 522 
per million in Singapore and 663 per million in 
Japan. South Korea is likely to have suffered from the 
problem of diminishing returns [24] because its rate 
of 842 per million is >1 SD above the industrialized 
mean. South Korea, alongside Pakistan, also failed to 
meet the UN millennium target.
CMR–poverty association. The correlation between 
CMR and GNI is highly statistically significant 
(Rho+0.9323, p<0.001) again confirming a very 
Table II. Child mortality rates and gross national income by purchasing power parity in industrialized and non-industrialized Asian countries.
Country by CMR rank CMR baseline per million 
(1988–1990, unless stated 
otherwise) [15, unless 
stated otherwise]
CMR index per million 
(2008–2010, unless stated 
otherwise) [15, unless 
stated otherwise]
Change (%) Lowest GNI by 
PPP rank [20]
non-industrialized countries
1. Pakistan 124,000 87,000 –30a 4 $2,680
2. Myanmar 112,000 66,000 –41 NA
3. India 115,000 63,000 –45 6 $3280
4. Cambodia 121,000 51,000 –58 3 $1820
5. Nepal 141,000 50,000 –64 1 $1180
6. Bangladesh 143,000 48,000 –66 2 $1550
7. Indonesia 85,000 35,000 –59 8 $3720
8. Philippines 59,000 29,000 –51 7 $3540
9. Vietnam 51,000 23,000 –55 5 $2790
10. China (1994) [14] 9390 NA NA 10 $6890
10. China 48,000 18,000 –62 10 $6890
11. Sri Lanka 32,000 17,000 –47 9 $4720
12. Thailand 32,000 13,000 –59 11 $7640
13. Malaysia 18,000 6000 –67 12 $13,710
Non-industrialized average 88,000 39,000 –56 $4460
Industrialized countries  
14. South Korea (2007–2009) [14] 1220 840 –31a 13 $27,240
15. Hong Kong [14] 1550 808 –48 15 $44,540
16. Japan [14] 1218 663 –46 14 $33,440
17. Singapore [14] 1598 552 –67 16 $49,780
Industrialized average 1397 715 –49 $38,750
CMR: child mortality rate; GNI: gross national income; NA: not available; PPP: purchasing power parity.
Non-industrialized 1 SD = 23,000 per million; industrialized 1 SD = 116 per million.
aFailed to meet millennium target of reducing CMR by 2% per annum [4].
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strong association between relative poverty and 
child mortality.
Sub-Saharan Africa
Socio-economic data. GNI data [20] are available for 
30 of the 33 SSA countries (Table III). Gabon, 
Botswana and South Africa have the highest GNI in 
this region. The Democratic Republic of Congo, 
Liberia, Malawi and Niger have the lowest figures, 
ranging from $630 to $880. Bearing in mind these 
figures denote the average income per person, this 
means that a considerable proportion of the SSA 
populations must be living in absolute poverty on less 
than $1 or $2 per day [19]. Although the SSA GNI 
average of $3833 is similar to the average of non-
industrialized Asian countries of $4460, the Western 
($35,662) and industrialized Asian ($38,750) aver-
ages are around 10 times higher.
CMR. Table III also lists the CMRs for SSA nations. 
Only South Africa has WHO data [14]; UNICEF 
[15] estimates were used for the remaining countries. 
The highest CMRs were in Somalia at 188,000 per 
million, followed by Burkina Faso, Sierra Leone, 
Chad, Democratic Republic of Congo and Angola. 
Figures from these six countries are all 1 SD above 
the regional mean; they also failed to meet the UN 
millennium target. Countries with the lowest current 
CMRs include South Africa, Namibia, Botswana and 
Madagascar, where the CMRs are 1 SD below the 
regional mean. South Africa, Somalia and Zimbabwe 
increased their rates over the study period; Botswana 
did not meet the UN millennium target.
The average reduction in CMR was 33% and 16 
SSA countries reduced their CMR by >35%, 12 
achieving the UN target of a 2% reduction in CMR 
per annum. Although 21 (including South Africa) 
SSA countries did not meet this target, five countries 
came close, with decreases of >30%. Fourteen SSA 
countries have been in civil conflict situations over 
the last 20 years; paradoxically, Ethiopia, Liberia, 
Madagascar, Rwanda and Yemen managed to never-
theless reduce their CMR by >40% over the review 
period.
Perhaps the biggest surprise relates to figures from 
South Africa. Under the apartheid regime in 1990, 
WHO [14] data yield CMRs of 6431 per million; this 
might be a serious underestimation as child mortality 
in rural areas could have been unreported. The first 
available WHO data for the post-apartheid regime 
(2002–2004) records a rate of 10,410 per million, 
equivalent to a 62% increase. Taking only post-apart-
heid WHO data, the latest index years 2007–2009 
figure of 11,245 per million points to an increase in 
the CMR of 8% over 7 years. However, South Africa’s 
annual figures vary widely from year to year – for 
example, in 2009 the WHO reported rate decreased 
to 9158 per million.
CMR–poverty association. The rank order of GNI 
and CMR were significantly and positively correlated 
(Rho=+0.5131, p=0.005). When looking at the SSA 
nations, those with higher GNI figures, such as Cam-
eroon and Nigeria, had higher CMRs against expec-
tations, whereas poorer countries, such as Madagascar 
and Zimbabwe, had lower CMRs, suggesting major 
differences in policy in these societies in relation to 
child health. To explain these differences more fully 
would require country-specific research.
Discussion
Limitations
The biggest limitation of this study relates to the 
necessity of using two different datasets – confirmed 
WHO data and UNICEF estimates of CMR – with 
the inevitable acknowledged inconsistencies [17]. 
The largest inconsistency in data, however, was in 
South Africa, with the UN data [16] (a CMR of 
61,600 per million for 2008–2010) far exceeding the 
WHO rates. Although we are not in a position to 
state which figures are the more reliable, the WHO 
data appear to hold a greater degree of internal con-
sistency because the UN MGI rates compared with 
the WHO data generally show that the WHO rates 
are lower. The marked increases, based on South 
Africa’s 1990 WHO figure of 6431 per million, raises 
the question of the accuracy of earlier pre-1994 
apartheid regime figures. It may be that the former 
regime was less likely to include the deaths of the 
rural Black population. Increases in treatment-resist-
ant tuberculosis and HIV/AIDS deaths in the coun-
try [25] may also have contributed to real increases 
in the CMR. Another limitation is that 14 of the SSA 
countries faced civil conflict during the study period, 
which is likely to have affected the ability of these 
countries to meet the UN millennium goals, although 
five, including Liberia and Ethiopia, did meet the 
target.
These limitations, alongside the criticism that 
measuring a nation’s progress using a crude measure 
of 1 SD above or below the regional average does not 
acknowledge country-specific strategies nor uneven 
starting points, mean that these results cannot be 
definitive. Rather they are indicative of changes 
found in other studies of non-Western societies, 
where the accuracy of data is problematic [11,26]. 
Despite these limitations, this study does provide a 
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baseline for how well societies are meeting the needs 
of their children, relative and in comparison to their 
region, as each nation has been assessed against itself 
over time using a percentage of change.
The West, Asia and Sub-Saharan Africa
Most Western governments have demonstrated sub-
stantial reductions in CMRs [12], yet the USA, New 
Zealand and Canada have CMRs 1 SD above their 
regional mean. The fact that the six highest CMRs 
occurred in English-speaking countries suggests that, 
despite major reductions, there are cultural factors 
influencing CMRs. Perhaps English-speaking socie-
ties are less child-focused than other Western coun-
tries, in particular the Scandinavian nations [1,11].
Relative poverty and higher CMRs are signifi-
cantly correlated. The five Western countries with the 
highest CMRs occupy the six widest income inequal-
ity positions. Conversely, countries with the 
Table III. Child mortality rates and gross national income by purchasing power parity in Sub-Saharan Africa countries. [AQ: 7]
Country by CMR rank CMR baseline per million 
(1988–1990, unless stated 
otherwise) [15, unless 
stated otherwise]
CMR index per million 
(2008–2010, unless 
stated otherwise) [15, 
unless stated]
Change (%) Lowest GNI by 
PPP rank [20]
1. Somalia C 180,000 188,000 +4a NA
2. Burkina Faso 205,000 176,000 –14a 10 $1560
3. Sierra Leone C 276,000 174,000 –37a 15= $2210
4. Chad C 207,000 173,000 –16a 14 $1980
5. Democratic Republic of Congo C 181,000 170,000 –6a 1 $630
6. Angola C 243,000 161,000 –34a NA
7. = Nigeria C 213,000 143,000 –33a 25 $5380
8. = Niger 311,000 143,000 –54 4 $880
9. Cameroon 137,000 136,000 –1a 17 $2780
10. Mozambique 219,000 135,000 –38a 5 $1060
11. Guinea 229,000 130,000 –43 6 $1140
12. Cote d’Ivorie C 151000 123,000 –19a 19 $2890
13. Zambia 183,000 111,000 –39a 21 $3580
14. Ethiopia C 184,000 106,000 –42 7= $1370
15.= Sudan C 125,000 103,000 –18a 23 $3810
15.= Liberia C 227,000 103,000 –55 2 $710
17. Uganda 175,000 99,000 –43 13 $1680
18. Gambia 165,000 98,000 –41 11 $1600
19. Congo (Kinshasa) C 116,000 93,000 –20a NA
20. Malawi 222,000 92,000 –59 3 $760
21. Rwanda C 163,000 91,000 –44 9 $1540
22. = Lesotho 89,000 85,000 –4a 20 $3280
22. = Kenya 99,000 85,000 –14a 18 $2820
24. Zimbabwe 78,000 80,000 +3a 12 $1610
25. Swaziland 96,000 78,000 –19a 26 $7450
26. Yemen C 128,000 77,000 –46 22 $3650
27. Senegal 139,000 75,000 –46 15= $2210
28.= Ghana C 122,000 74,000 –39a 24 $3850
28.= Gabon 93,000 74,000 –20a 30 $16,350
30. Madagascar C 159,000 62,000 –61 7= $1370
31. Botswana 59,000 48,000 –19a 26 $15,110
32. Namibia 73,000 40,000 –45 27 $9380
33.  South Africa (2002–2004, 
2007–2009) [14]
10,410 11,245 +8a 28 $12,350
Average 164,000 (excl. South 
Africa)
110,000 (excl. South 
Africa)
–33a $3833
Non-industrialized Asia 88,000 39,000 –56 $4460
Industrialized Asia 1397 715 –49 $38,750
Western countries 1893 910 –52 $35,662
C: civil conflict during the study period; CMR: child mortality rate; GNI: gross national income; NA: not available; PPP: purchasing power 
parity.
1SD = 39,000 per million.
aFailed to meet millennium target of reducing CMR by 2% per annum [4].
Child mortality and poverty  7
narrowest income inequalities have the lowest CMRs, 
i.e. Sweden, Finland, Japan and Norway. Detailed 
country-specific research is required to explain these 
findings, although there are likely to be differences 
between health systems policy and practice and the 
social determinants of health [1].
There are also strong correlations between CMRs 
and relative poverty in Asian and SSA countries. 
Hong Kong and Singapore have lower CMRs than 
the Western average and seven non-industrialized 
Asian countries had impressive reductions of >40% 
in their CMR [12]. Yet the levels of SSA CMRs, like 
those in Pakistan, Myanmar and India, are over-
whelming. Averaging 3.1% of all under-5s mortality, 
the African continent is one of hidden and silent sor-
rows. It is noted that some SSA countries, such as 
Nigeria, Angola and South Africa, are among the top 
20 oil-producing and mineral-supplying nations, 
yet all failed the UN millennium challenge. Against 
expectations, some relatively richer countries, e.g. 
Nigeria, have higher CMRs, while lower income 
countries such as Madagascar have lower mortality 
figures. Again, further country-specific research is 
required to explain these anomalies.
Implications
One feature must be the accumulative impact in soci-
eties of high child mortality as bereavement itself is 
damaging to family health [27]. Losing a baby must 
be one of the worst and most bitter tragedies for any 
parent in whatever world region and should be a 
focus of future research.
Globally, the rich are getting richer. Inequality 
continues to widen as 0.7% of the world’s population 
has now increased its global wealth holding to 44%; 
8.6% of the world’s population now own 85% of the 
world’s wealth [28]. Rapid increases in income ine-
quality often lead to economic recession [28]. This 
gives further impetus to consider not only the current 
situation of children, but also what the outcome will 
be if these inequalities continue. We need to highlight 
the corrosive effect of poverty and its impact on chil-
dren in every continent and hold our individual socie-
ties and governments to account. Together with the 
UN Convention on the Rights of the Child [29], they 
issue a challenge to all societies to honour their obli-
gation to children in the constant pursuit of social jus-
tice, especially those societies that need to hear the 
silent sorrows of bereaved parents who have no voice.
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